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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)^ Responsive to communication(s) filed on 09 August 2005 . 
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DETAILED ACTION 

The amendment filed August 9, 2005, has been received and entered. The text of those 
sections of Title 35, U.S. Code, not included in this action can be found in prior office action. 
Claims 1-13 are pending and are presented for examination. 

Claim Rejections - 35 USC § 103 

Claims 1, 4, 10, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsuchida et al. (JP 360047692). 

Tsuchida et al. teaches the cultivation of three strains of Escherichia coli for the 
production of L-threonine in high yield. Because there is a high yield of L-threonine, the 
bacterium has enhanced expression of genes for L-threonine biosynthesis. The culture medium 
contains xylose and glucose. See translated abstract. 

Tsuchida et al. does not expressly disclose the ratio of glucose to pentose sugars. 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to have used various ratios of glucose to pentose sugars in the culture medium 
disclosed by Tsuchida et al., including ratios within the ratio range recited in claim 1 under 
examination. The selection of a specific suitable glucose to pentose sugar range, including that 
claimed, clearly would have been an obvious matter of optimization on the part of the artisan of 
ordinary skill. Moreover, Tsuchida et al. does not disclose any ranges which would not have 
been suitable. 

Applicant's arguments have been fully considered but they are not persuasive. First, 
applicants assert that Tsuchida et al. does not teach/suggest all elements of the claimed invention 
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by first pointing out that Tsuchida et al. does not disclose L-amino acid production using a 
mixture of glucose and pentose as the main carbon source. Additionally, applicants urge that 
Tsuchida et al. does not teach the claimed invention since the method of the instant invention 
does not require lactose or galactose as an essential carbon source, as disclosed by Tsuchida et al. 
However, the claims under examination do not recite that a mixture of glucose and pentose is the 
main carbon source, or provide any limitations as to the main carbon source for that matter. 
Instead, it is respectfully noted that the claims under examination require that "culture medium 
contains a mixture of glucose and pentose sugars. . .", and this recitation clearly does not exclude 
other ingredients, such as lactose or galactose, from inclusion in the medium. Tsuchida et al. 
clearly teaches a culture medium which contains a mixture of glucose and pentose sugars, where 
the pentose sugar is xylose (see also page 3 of English translation of '692). Because the cited 
prior art suggests all the presently claimed steps, a holding of obviousness is required. 

Claims 1-5, and 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsuchida et al. in view of Nichols et al. (Applied Microbiol Biotechnol, 2001, 56: 120-125) or 
Aristidou et al. (Current Opinion in Biotechnology, 2000, 11: 187-198). 

Tsuchida et al. teaches the cultivation of three strains of Escherichia coli for the 
production of L-threonine in high yield. Because there is a high yield of L-threonine, the 
bacterium has enhanced expression of genes for L-threonine biosynthesis. The culture medium 
contains xylose and glucose. See translated abstract. 

Tsuchida et al. does not expressly disclose a culture medium containing arabinose in 
addition to xylose and glucose, or that the mixture of sugars is a feedstock mixture of sugars 
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obtained from cellulosic biomass. Furthermore, it does not teach using a bacterium modified for 
increased rate of pentose sugar utilization. 

Nichols et al. and Aristidou et al. teach the construction of E. coli strains which grow in 
hemicellulose hydrosylates and produce ethanol. See the abstract, and first two paragraphs under 
"Discussion" on page 124 of Nichols et al., and the "Escherichia coli" section on pages 190 and 
191 of Aristidou et al Furthermore, the cellulosic biomasses for E. coli cultivation comprise of 
glucose, arabinose, and xylose (page 124, first paragraph under "Discussion" of Nichols et al., 
page 190, first paragraph under "Escherichia coli" of Aristidou). Moreover, Nichols et al. and 
Aristidou et al. both teach the use of Exoli strains engineered for enhanced pentose sugars 
utilization. In particular, Nichols et al. constructed the ptsG mutant FBR14 which ferments 
arabinose and xylose simultaneously with glucose, unlike parent strain FBR5 (page 124, third 
paragraph under "Discussion"). Aristidou et al. discusses a recombinant strain of E.coli capable 
of fermenting glucose first, then arabinose and xylose (page 190, second column, first full 
paragraph). 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to have used the cellulosic biomass as discussed in Nichols et al. and Aristidou et 
al. as the culture media for practicing the Tsuchida invention. Furthermore, it would have been 
obvious to have engineered the E.coli strains of the Tsuchida invention for increased rate of 
pentose sugars utilization. 

One of ordinary skill in the art would have been motivated to do this because the use of 
abundant renewable resources such as cellulosic biomass for ethanol production is highly 
desirable. Aristidou states that "ethanol is a versatile transportation fuel that offers high octane, 
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high heat of vaporization, and other characteristics that allow it to achieve higher efficiency use 
in optimized engines than gasoline" (page 188, first column, first full paragraph). Thus the 
production of ethanol in addition to amino acids would have been desired, and cellulosic biomass 
would have served as a less expensive alternative to other sources of sugars. Additionally, 
modifying the bacterium in order to increase the rate of pentose sugars utilization would have 
increased the yield of amino acids from pentose sugars, thus optimizing the process. A holding 
of obviousness is therefore proper. 

Applicant's arguments have been fully considered but they are not persuasive. As 
discussed above, the Tsuchida invention clearly suggests the culture medium as recited in parent 
claim 1, contrary to applicants' assertions. Applicants further suggest that there is no motivation 
to combine Nichols et al. and/or Aristidou et al. with the teachings of Tsuchida et al. since 
Nichols et al. and Aristidou et al. are concerned with the production of ethanol via fermentation, 
which is involved with a different pathway than that of amino acids. Though the production of 
ethanol and amino acids are different, this does mean that the production of the two cannot be 
concurrent. As pointed out above, there is motivation to produce ethanol in addition to amino 
acids. The use of the same medium and E.coli organisms for the production of both would have 
been highly desirable, since it would have allowed for the production of multiple useful products 
from a single culture, instead of multiple cultures of E. coli. Since there is motivation to 
combine the references, the rejections over the prior art are proper. 

Claims 1-7 and 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nichols et al. in view of Hashiguchi et al. (US Pat. 5,998,178). 
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Nichols et al. discloses the growth of E. coli strains in hemicellulose hydrosylates in 
order to produce ethanol. See the abstract, and first two paragraphs under "Discussion" on page 
124 of Nichols et al. Furthermore, the cellulosic biomass for E. coli cultivation comprises of 
glucose, arabinose, and xylose (page 124, first paragraph under "Discussion" of Nichols et al.). 
Moreover, Nichols et al. teaches the use of E.coli strains engineered for enhanced use of pentose 
sugars utilization. Various strains were examined, including W31 10 (Table 1, page 121). The 
W3 1 10 strain was transformed with the pet plasmid, pLOI297, which resulted in increased 
utilization of xylose when grown in media consisting of xylose and glucose (page 122, first 
column, first full paragraph, and Fig. la, b). Furthermore, a ptsG mutant FBR14 was constructed 
which ferments arabinose and xylose simultaneously with glucose, unlike parent strain FBR5 
(page 124, third paragraph under "Discussion"). 

Nichols et al. does not expressly disclose the production of L-isoleucine, or specify the 
glucose to xylose ratio range recited in claim 1 under examination. 

Hashiguchi et al. discloses preparing an L-isoleucine-producing bacterium. Furthermore, 
Hashiguchi et al. notes that "L-isoleucine can be prepared in good efficiency by cultivating a 
bacterium belonging to the genus Escherichia which is transformed by incorporating the released 
type thrABC operon prepared above and which further carries the released type ilvGMEDA 
operon in a suitable medium to thus produce L-isoleucine and accumulate it in the culture 
medium" (column 23, lines 51-58). E.coli W31 10 strain is included as an example (column 16, 
lines 61-66). 
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At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to have transformed the W3 1 10 strain discussed in Nichols et al. in the same 
manner as disclosed in Hashiguchi et al. in order to yield L-isoleucine. 

One of ordinary skill in the art would have been motivated to do this because Hashiguchi 
et al. states that L-isoleucine is "essential for human and other animals and is principally useful 
as a material for various drugs represented by a medicine for promoting nutrition (nutrient)" 
(column 1, lines 8-11). It would have been obvious to have enhanced isoleucine production in 
ethanol-producing E. coli. Furthermore, the selection of a specific suitable glucose to pentose 
sugar range, including that claimed, clearly would have been an obvious matter of optimization 
on the part of the artisan of ordinary skill. 

All of applicants' arguments have been fully considered but are not persuasive of error. 
While strain IT1 168 instead of strain W31 10 showed increased utilization of xylose for ethanol 
production, Nichols et al. still discloses the growth of E. coli strains in hemicellulose 
hydrolysates where the cellulosic biomass for E.coli cultivation comprises of glucose, arabinose, 
and xylose. Additionally, as discussed above, there is sufficient motivation to combine the 
Nichols reference with Hashiguchi et al. since the production of ethanol in addition to amino 
acids would have been desirable, and their concurrent production clearly would have been more 
efficient than their production from separate cultures. Thus, the rejections are properly 
maintained. 

Claims 1-5, and 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Deabov et al. (RU 2003677C) in view of Nichols et al. 
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Deabov et al. discloses a strain of Escherichia coli capable of producing a higher yield of 
L-histidine. See DERWENT abstract. 

Deabov et al. does not expressly disclose a culture medium for E.coli cultivation 
comprising of arabinose, xylose, and glucose at a particular ratio range, or that the mixture of 
sugars in the medium is obtained from cellulosic biomass. Furthermore, the modification of the 
L-histidine-producing bacterium in order to increase the rate of pentose sugars utilization is not 
disclosed. 

Nichols et al. discloses the growth of E. coli strains in hemicellulose hydrosylates in 
order to produce ethanol. See the abstract, and first two paragraphs under "Discussion" on page 
124 of Nichols et al. Furthermore, the cellulosic biomass for E. coli cultivation comprises of 
glucose, arabinose, and xylose (page 124, first paragraph under "Discussion" of Nichols et al.). 
Moreover, Nichols et al. teaches the use of E.coli strains engineered for enhanced use of pentose 
sugars utilization. Various strains were examined, including W31 10 (Table 1, page 121). The 
W3 1 10 strain was transformed with the pet plasmid, pLOI297, which resulted in increased 
utilization of xylose when grown in media consisting of xylose and glucose (page 122, first 
column, first full paragraph, and Fig. la, b). Furthermore, a ptsG mutant FBR14 was constructed 
which ferments arabinose and xylose simultaneously with glucose, unlike parent strain FBR5 
(page 124, third paragraph under "Discussion"). 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to have used the cellulosic biomass as discussed in Nichols et al. as the culture 
media for practicing the Debabov invention. Furthermore, it would have been obvious to have 
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engineered the E.coli strains of the Debabov invention for increased rate of pentose sugars 
utilization. 

One of ordinary skill in the art would have been motivated to do this because the use of 
abundant renewable resources such as cellulosic biomass for ethanol production is highly 
desirable. Ethanol can be used as an efficient fuel for automobiles. Thus the production of 
ethanol in addition to amino acids would have been desired, and cellulosic biomass would have 
served as a less expensive alternative to other sources of sugars. Additionally, modifying the 
bacterium in order to increase the rate of pentose sugars utilization would have increased yield of 
amino acids from pentose sugars, thus optimizing the process. Furthermore, the selection of a 
specific suitable glucose to pentose sugar range, including that claimed, clearly would have been 
an obvious matter of optimization on the part of the artisan of ordinary skill. 

Applicant's arguments have been fully considered but they are not persuasive. Applicants 
assert that Deabov et al. does not teach a culture medium with the proper components which 
allow superior production of amino acid. However, the claims under examination do not recite 
that the components in the culture medium allow for superior production of amino acids, and 
instead require the cultivation of an L-amino acid-producing bacterium in a culture medium 
which contains a mixture of glucose and pentose sugars of a certain ratio range. Any culture 
medium which contains this particular mixture of sugars would have satisified the claims as long 
as the medium allows for L-amino acid-producing bacterium cultivation. Nichols et al. cures the 
deficiencies of Deabov et al. (presence of glucose and pentose sugars in culture medium). As 
discussed above, there would have been sufficient motivation to combine the references since the 
concurrent production of ethanol and amino acid from a single culture would have been 
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desirable, yielding a more efficient manner of producing two needed products which have 
different pathways. 

Claims 1-5 and 10-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nichols et al. in view of Liaw et al. (US 2002/0106800). 

Nichols et al. the growth of E. coli strains in hemicellulose hydrosylates in order to 
produce ethanol. See the abstract, and first two paragraphs under "Discussion" on page 124 of 
Nichols et al. Furthermore, the cellulosic biomass for E. coli cultivation comprises of glucose, 
arabinose, and xylose (page 124, first paragraph under "Discussion" of Nichols et al.). 
Moreover, Nichols et al. teaches the use of E.coli strains engineered for enhanced pentose sugars 
utilization. Various strains were examined, including W3110 (Table 1, page 121). The W3110 
strain was transformed with the pet plasmid, pLOI297, which resulted in increased utilization of 
xylose when grown in media consisting of xylose and glucose (page 122, first column, first full 
paragraph, and Fig. la, b). Furthermore, a ptsG mutant FBR14 was constructed which ferments 
arabinose and xylose simultaneously with glucose, unlike parent strain FBR5 (page 124, third 
paragraph under "Discussion"). 

Nichols et al. does not expressly disclose the production of L-threonine, or the ratios of 
glucose to pentose sugars recited in instant claim 1 . 

Liaw et al. discloses the preparation of E.coli ADM Kat26, which is obtained by infecting 
E.coli W3 1 10 strain with a PI lysate. See page 17, paragraph 0237. This strain is capable of 
producing threonine. 
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At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to have infected the W3 1 10 strain- discussed in Nichols et al. with the PI lysate of 
Liaw et al. in order to allow for threonine production. 

One of ordinary skill in the art would have been motivated to do this because amino acids 
such as threonine may be used in food additives and medicines. It would have been obvious to 
have enhanced threonine production in ethanol-producing E. coli. Furthermore, the selection of 
a specific suitable glucose to pentose sugar range, including that claimed, clearly would have 
been an obvious matter of optimization on the part of the artisan of ordinary skill. 

Applicant's arguments have been fully considered but they are not persuasive. As 
discussed above, though ethanol and amino acid production is different, the concurrent 
production of these two desired products from a single culture instead of from multiple cultures 
would have been desirable. Thus, a holding of obviousness is clearly required. 

Claims 1-5, and 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dunkak et al. (US Pat. 5,939,295) in view of Nichols et al. 

Dunkak et al. discloses a strain of Escherichia coli capable of producing tryptophan. See 
claims 1-11 and the abstract. 

Dunkak et al. does not expressly disclose a culture medium for E.coli cultivation 
comprising of arabinose, xylose, and glucose, or that the mixture of sugars in the medium is 
obtained from cellulosic biomass. Furthermore, the modification of the L-tryptophan-producing 
bacterium in order to increase the rate of pentose sugars utilization is not disclosed. 
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Nichols et al. discloses the growth of E. coli strains in hemicellulose hydrosylates in 
order to produce ethanol. See the abstract, and first two paragraphs under "Discussion" on page 
124 of Nichols et al. Furthermore, the cellulosic biomass for E. coli cultivation comprises of 
glucose, arabinose, and xylose (page 124, first paragraph under "Discussion" of Nichols et al.). 
Moreover, Nichols et al. teaches the use of E.coli strains engineered for enhanced pentose sugars 
utilization. Various strains were examined, including W31 10 (Table 1, page 121). The W31 10 
strain was transformed with the pet plasmid, pLOI297, which resulted in increased utilization of 
xylose when grown in media consisting of xylose and glucose (page 122, first column, first full 
paragraph, and Fig. la, b). Furthermore, a ptsG mutant FBR14 was constructed which ferments 
arabinose and xylose simultaneously with glucose, unlike parent strain FBR5 (page 124, third 
paragraph under "Discussion"). 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to have used the cellulosic biomass as discussed in Nichols et al. as the culture 
media for practicing the Dunkak invention. Furthermore, it would have been obvious to have 
engineered the E.coli strains of the Dunkak invention for increased rate of pentose sugars 
utilization. 

One of ordinary skill in the art would have been motivated to do this because the use of 
abundant renewable resources such as cellulosic biomass for ethanol production is highly 
desirable. Ethanol can be used as an efficient fuel for automobiles. Thus the production of 
ethanol in addition to amino acids would have been desired, and cellulosic biomass would have 
served as a less expensive alternative to other sources of sugars. Additionally, modifying the 
bacterium in. order to increase the rate of pentose sugars utilization would have increased yield of 
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amino acids from pentose sugars, thus optimizing the process. Furthermore, the selection of a 
specific suitable glucose to pentose sugar range, including that claimed, clearly would have been 
an obvious matter of optimization on the part of the artisan of ordinary skill 

Applicant's arguments have been fully considered but they are not persuasive. As 
discussed above, though the production of ethanol and amino acids follow different pathways, 
their concurrent production would have been possible and desirable, thus requiring the use of a 
single culture to obtain the desired products rather than multiple ones. A holding of obviousness 
is clearly required. 

No claims are allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Susan E. Fernandez whose telephone number is (571) 272-3444. 
The examiner can normally be reached on Mon-Fri 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Wityshyn can be reached on (571) 272-0926. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Susan E. Fernandez 
Assistant Examiner 
Art Unit 1651 
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